INTRODUCTION
Familial adenomatous polyposis (FAP) is an autosomal dominant, hereditary syndrome that is characterized by the presence of hundreds to thousands of colorectal adenomas, which, if not surgically treated, develop into colorectal cancer in all cases. FAP is caused by germline mutations of the adenomatous polyposis coli (APC), which has been defined as a tumor suppressor gene and is basic for the Wnt signaling pathway (1, 2) . Therefore, up-regulation of Wnt pathways, due to APC gene mutations in all cells, is not only responsible for the development of colorectal adenomas and subsequent malignant transformation, but also determines the occurrence of benign and malignant tumors in other sites (2) . Indeed, an association of FAP with extracolonic manifestations (ECMs) has been described extensively (2, 3) . FAP can be combined with soft tissue tumors. Among these, desmoid tumors (in particular, within the abdominal cavity and retroperitoneum) are one of the most common ECMs of the disease, and they contribute significantly to morbidity and mortality rates (4) . However, sarcoma is seen rarely in patients with FAP (6) (7) (8) (9) (10) 
Gastrointestinal stromal tümör ile birlikte familial adenomatöz polipozis:
Olgu sunumu
Gastrointestinal stromal tumors (GISTs) are the most common primary mesenchymal neoplasms of the gastrointestinal system. They occur mostly as sporadic solitary lesions and only rarely coexist with other neoplasms or appear as a part of a multi-neoplastic disease (5) . The occurrence of GIST in the context of FAP is extremely rare, with only one case reported in the literature (10).
Herein, we report a rare case of GIST that involved the ileum, presenting 15 months after proctocolectomy for FAP, with a review of the literature focusing on sarcomas arising in this inherited disease. We also discuss mechanisms for the development of GIST in FAP.
CASE REPORT
The patient was a 29-year-old female with a ninemonth history of abdominal distension, constipation, fever, and intermittent rectal bleeding. On the physical examination, her abdomen was slightly distended and non-tender, and bowel sounds were hypoactive. The complete blood count was significant for anemia; tumor markers were not elevated. On colonoscopy, she was found to have hundreds of polyps in the colon and rectum, and two of them were excised. Endoscopic examination of the upper gastrointestinal system was normal. An abdominal computed tomography (CT) did not demonstrate any neoplasm. Her previous medical history inclu- ded a genetic analysis report in 2000 describing a deletion of the APC gene on chromosome 5q. From her familial medical history, there were three victims of FAP on her father's side (father, uncle and grandmother). All died from colon cancer. The histopathological examination of resected polyps demonstrated tubular adenomas with high-grade dysplasia. A restorative proctocolectomy with ileal pouch anal anastomosis was performed. Pathologic examination revealed the presence of hundreds of small polyps (ranges <1 mm and 2 cm) (Figure 1 a) . They were either sessile or pedunculated and were distributed along the whole mucosa. Microscopically, most of them were identified as tubular adenoma with high-grade dysplasia. The presence of microadenomas was also observed (Figure 1b) . The patient had an uneventful postoperative course and was discharged on the 10 th postoperative day. Fifteen months later, she admitted to the Department of Surgery with abdominal distension and pain. CT scan showed an intraabdominal nodular mass, located at the wall of the ileum. The patient underwent laparotomy with a preoperative diagnosis of desmoid tumor. A small bowel resection with a complete removal of the mass was performed and exploration of the abdomen revealed no additional lesion. In the surgical material, there was a segment of the ileum, and a juxtaposed nodular tumor, measuring 11 x 13 x 13 cm. On cut section, this gray-white transmural tumor showed a relatively well-defined but unencapsulated border. Necrosis and hemorrhage was observed (Figure 2a) . Histologically, the tumor consisted of spindle and ovoid-shaped mesenchymal cells with eosinophilic cytoplasm and single elongated nuclei (Figure 2b) . A moderate level of pleomorphism, cellularity and mitotic activity (5 mitoses per 50 high power fields [HPF]) were present (Figure 2c ). In the immunohistochemical analysis, CD-117 was strongly expressed in the cytoplasm of tumor cells (Figure 2d ). CD34 was also positive (Figure 2e ). However, smooth muscle actin (SMA), desmin, S100, and β-catenin were negative, supporting the diagnosis of GIST (Figure 2 ). 
DISCUSSION
Familial adenomatous polyposis (FAP) is a rare hereditary cancer syndrome, which is often associated with ECMs (over 70%) (3) . Although most ECMs have little clinical significance, some lesions can cause serious complications and even lead to death (2, 3) . In FAP, as is typical with hereditary cancer syndromes, there is a high risk of malignancies, including thyroid cancer, hepatoblastoma, medulloblastoma, and pancreatic carcinoma (2). However, FAP-associated sarcomas have been reported rarely (6-10). The present case involved a 29-year-old female with metachronous GIST occurring 15 months after prophylactic proctocolectomy for FAP. Our patient is older than the previously reported sarcomas cases (mean: 26.16 years) and is in contrast to the frequent male predilection of these tumors (F/M: 1/5), suggesting that sarcomas in the background of FAP are not limited only to younger age groups and men ( Table 1) . As in the present case, sarcomas in the context of FAP occurred as solitary lesions. They did not demonstrate any preferential location and they are in different histological subtypes. In FAP, a simultaneous occurrence of GIST was described previously by Moschos et al. (10) in a 30-year-old man. However, in our patient, GIST occurred 15 months following proctocolectomy, demonstrating that although rare, this tumor might be taken into consideration during the follow-up for ECMs of FAP.
Over the past decades, it has also been proposed that the specific area of the APC gene that is mutated might determine the ECMs encountered in FAP (2, 3) . However, it has been demonstrated recently that all ECMs can be associated with mutations anywhere in the APC gene, except for congenital hypertrophy of the retinal pigment epithelium (restricted to codon 311-1444) and for desmoids (generally related to mutations beyond codon 1395) (3) . Regarding GIST, the rarity of these tumors in FAP (there are only a few cases: our case and the case presented by Moschos et al. [10] ) necessitates new cases to determine the exact role of the mutation site of the APC gene in the development of these tumors.
A GIST occurs mostly as a sporadic isolated lesion, with a mean patient age of 55-65 years (1, 5) . These tumors are only rarely associated with other neoplasms or may occur as part of a multi-neoplastic disease as in the setting of neurofibromatosis 1, Carney's triad and type 1 multiple endocrine neoplasia (MEN) (5) . The role of c-kit or PDGFRA mutations in the pathogenesis of GIST is well documented. However, their role in the pathogenesis of GIST developing in disease syndromes is controversial. In patients with Carney's triad as well as in patients with NF-1, it is observed that the development of GIST is associated with different mutations from those in sporadic GIST (5) . At present, it is not known if GIST occurring in the context of FAP had different mutations than those of sporadic GIST. Further molecular studies with a large number of cases are required to demonstrate the pathogenesis of GIST developing in patients with FAP.
In conclusion, the present case is the second such case of GIST occurring in the context of FAP, supporting their presence in this disease, and the first to be found metachronously after proctocolectomy, providing further evidence for their clinical presentation as ECMs of FAP. For these reasons, the rare occurrence of GIST in FAP does not exclude their consideration in the differential diagnosis of ECMs of the disease.
We suggest that as more cases are reported, the relation between the site of mutation of the APC gene and GIST development as well as the exact pathogenesis of GIST in FAP patients will be shown in more detail. 
